, 
Ablation of the endometrium with the Nd:YAG laser for dysfunctional uterine bleeding, as an alternative to hysterectomy, was described first in the United States by Goldrath, Fuller and Segal [1] , and reported subsequently in the United Kingdom by Davis [2] and Garry, Eirian and Grochmal [3] . During this form of treatment, the uterus is distended and irrigated with 0.9 % saline in order to maintain visibility and to facilitate the removal of debris. Ablation is performed under direct vision with the laser directed at the endometrium via a quartz fibre.
A major complication of both endometrial laser ablation (ELA) and its main alternative, transcervical resection of the endometrium (TCRE), is excessive absorption of the irrigating fluid into the systemic circulation. This may lead to fluid overload, pulmonary oedema, metabolic disturbances and even death [4] [5] [6] [7] [8] .
It has been suggested recently that the intrauterine pressure (IUP) attained during ELA may_ influence theamount of irrigation fluid absorbed [9] . Therefore we sought to quantify the degree of fluid absorption during ELA and to determine if limiting the maximum IUP would reduce this absorption.
PATIENTS AND METHODS
Local Ethics Committee approval was obtained for the study. Twenty-six women aged 25-50 yr gave written, informed consent to the procedures. All complained of severe menorrhagia, but were otherwise healthy.
Ablation was performed with a CL100 ND: YAG laser (Surgical Laser Technology, Malvern, U.S.A.) using a technique described previously [3] . In each subject the uterus was irrigated with 0.9% saline and all the fluid returning from the uterus was collected and measured. All spillages were retrieved and measured. Fluid balance was recorded at 5-min intervals throughout each procedure to within an accuracy of 10 ml.
Premedication comprised oral temazepam 20 mg 2 h before surgery. Patients were weighed on a Robus 50 weighing system (Huntleigh Healthcare PLC, Luton, Bedfordshire) before induction of anaesthesia and at the end of the procedure. Anaesthesia was induced with fentanyl 200 ug and propofol 2 mg kg" 1 . Vecuronium 6 mg was used to produce neuromuscular block. After tracheal intubation, anaesthesia was maintained with propofol 8-12 mg kg" 1 h" 1 by infusion. The lungs were ventilated with 66% nitrous oxide in oxygen. A CVP catheter was inserted via the left antecubital fossa and its position confirmed by chest x-ray in the recovery period. Monitoring included ECG, arterial pressure, pulse oximetry, capnography and CVP measurement.
Arterial pressure, heart rate and CVP were recorded at 5-min intervals from induction of anaesthesia to 30 min after the end of the procedure. Venous blood samples were taken via the central catheter just after induction of anaesthesia, every 15 min until the end of the procedure and then at 2, 4, 8 and 24 h after surgery. The samples were analysed for haemoglobin and PCV, serum concentrations of protein, urea and major electrolytes and colloid oncotic pressure (COP).
For the first phase of the study, six women were recruited. During the ELA procedures, uterine distension and irrigation was performed with a simple roller pump (Watson Marlowe, Belmont Instruments, Glasgow). Intrauterine pressure was not measured. The purpose of this study was to quantify the degree of fluid absorption and its physiological effects during routine hysteroscopic surgery.
In the second phase of the study, for which 20 women were recruited, we wished to determine the effect on fluid absorption of controlling the IUP during ablation. IUP was measured directly by passing a 16-gauge extradural catheter down the inflow channel of the hysteroscope and connecting it to a pressure transducer and monitoring system ( fig.  1 ). The women were allocated randomly, by drawing a card, to two groups. In group 1 (nine women) uterine distension and irrigation was performed with the Watson Marlowe pump. IUP was measured, but not controlled. In group 2 (11 women), a pressurelimited rotary pump (Hamou-Hysteromat, Karl Storz, Germany) was used and IUP was measured and controlled, both by the pump and by frequent flushing of the outflow channel of the hysteroscope to keep it devoid of debris. Pressure was maintained at the minimum required to maintain visibility and to prevent bleeding from disrupted vessels. No i.v. fluids were given during the procedure, with the exception of the volume in which the anaesthetic drugs were administered and 100 ml to keep the CVP line patent. This amounted to a total of 200 ml.
In order to illustrate the effect of IUP on the absorption of irrigation fluid, x-ray hysterograms were taken at intra-uterine pressures of 70 and 150 mm Hg during EL A procedures.
Data were analysed using SPSS/PC, the Statistical Package for the Social Sciences. Wilcoxon Rank Sum tests and Student's t tests were used where appropriate for comparisons between groups.
RESULTS
In the first part of the study, the mean duration of laser ablation was 32.5 min and the mean fluid absorption was 2027 (SD 1475) ml (range 850-4950 ml). In all the patients there was a weight gain and CVP increased. There was a decrease in haemoglobin, PCV, albumin and total protein concentrations and COP (table I).
In the second part of the study, the mean duration of ablation was 26.6 (8.4) min (range 20-40 min) in group 1, while in group 2 it was 20.9 (5.8) min (range 15-35 min). In group 1, mean IUP during the procedure was 100 (22.5) mm Hg and mean maximum IUP was 136 (29) mm Hg. Mean fluid deficit was 1255 (817) ml (range 410-2690 ml). All patients gained weight (mean 1830 g) and there were significant decreases in haemoglobin (12.2%), PCV (15.9%), albumin concentration (19.3%), protein concentration (18.5%) and COP (22%). There was an increase in CVP (mean 5 cm H 2 O). In group 2, both mean IUP (66 (9.5) mm Hg) and mean maximum IUP (70 (ll)mmHg) during the procedure were significantly less than in group 1. There was no fluid deficit to within the 10-ml accuracy of our measurement methods, and there were no significant changes in any of the other variables measured (tables II, III).
The hysterograms taken during the ELA showed no absorption of irrigation fluid into the venous system at an IUP of 70 mm Hg ( fig. 2 ) whilst at 150 mm Hg contrast medium was clearly seen entering the uterine venous plexus ( fig. 3 ). 
DISCUSSION
In a study of 260 patients, Goldrath found evidence of fluid absorption in "several" patients (the exact number was not specified) undergoing ELA, and two developed pulmonary oedema [4] . In another study, Morrison, Davis and Sumner [5] also noted excessive fluid absorption during ELA, and the results from the first part of our study confirm this.
Various methods have been proposed to prevent or reduce fluid absorption during ELA, including hyperdilatation of the cervix to allow easy escape of irrigating fluid [1] , blanching rather than vaporizing the endometrium [10] , limiting the height of the irrigating fluid bottle [11] and using distending fluids of high density, such as 32% Dextran [12] . None of these approaches has been successful in eliminating absorption. Indeed, when large concentrations of colloids are used, any fluid absorbed attracts many times its original volume into the intravascular compartment, exacerbating the problem. However, in the second part of our study we have demonstrated that direct measurement and control of IUP virtually eliminated fluid absorption. The amount of fluid absorbed, however, did not increase in direct proportion to the IUP, and we suggest that there is a critical pressure above which absorption occurs. Intravascular absorption of irrigating fluid was confirmed by the gain in weight, changes in the haematological and biochemical variables that were measured and the hysterograms. The slight weight gain in patients in group 2 could be explained by the amount of fluid required to administer drugs and to keep the CVP catheter patent.
The quantity of fluid absorbed is variable, but may be excessive, and this may have serious implications for patients with any degree of cardiovascular compromise. We suggest, therefore, that measurement and control of IUP to the minimum required for clear vision is essential during ELA if the risk of fluid overload is to be eliminated.
